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We have attempted to deposit hard carbon films using the

ionized cluster beam deposition method with organic materials. The

principle idea was to have the organic molecules to decompose on

impact with the substrate. To date, we have been unsuccessful in

this endeavor. The difficulties encountered and our proposed

solutions are detailed below.

A major problem involved the decomposition of our organic

starting material in the crucible. This was anticipated from the

beginning of the project. We hoped to use lower crucible

temperatures to reduce decomposition. However, we eventually

increased crucible temperatures to increase the deposition rate.

This resulted in more hydrogen in the chamber and our 50 ;/s

turbomolecular pump was unable to maintain a pressure below about

8 x 10-4 torr.

The first order fix to this problem was to install a CTI
Fo r

cryotorr-100 cryopump. This increased the overall pumping sp-ed by :I

a factor of seven and allowed us to pump water at 1100 I/s and , n--

hydrogen at about 500 I/s. Neither water nor hydrogen could be
on/

pumped with the turbomolecular pump. This problem also revealed "'Y CodeS

1I d/or
Speolal



some shortcomings of our ionized cluster beam source design.

Larger aperture nozzles were needed to increase the deposition

rate with a minimal increase in the crucible temperature. We also

found that varying the acceleration voltage did not have an

appreciable affect on film growth. This was observed to be

independent of the operating parameters of the ionization stage. As

a result, we believe it likely that there are few ionized clusters in

the beam. The source has been redesigned to move the ionization

stage closer to the nozzle exit. The greater beam density at this

location will allow more effective ionization to occur. We are also

adapting a time of flight mass spectrometer to the station to carry

out real time analysis of the ion composition and percentage of the

depositing beam.

Drawings of the new source and vacuum chamber are attached.

We are currently in the process of assembling the new station and

hope to present some results at the American Physical Society

meeting in Cincinnati, OH in March 1991. We have enlisted the aid of

one undergraduate volunteer on this project and are currently

seeking funding to extend the work into the area of optically

nonlinear organic film growth and device fabrication.
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January 12, 
89

Physics (Lowe-t=) 5-,2.5d. 5,10

Bertan Associates, Inc. 121 New South Road

Hicksville, NY 11801

ea I-30 30kV ion bea, power supply with 5 9 7 5 00

floating bias and fila,.nt power supplies



January 12, 89

Physics (Lowe-AF059) S.233Sd.520

Insulator Seal, Inc. P.O. Box 57016

Hayward, CA 94545

ea 601[0346-1 15 k' UHV-SHV feedthroughs 195 5 8 5 00

ea 50131314-1 T.C. + Power UHV feedthrough 151 3 0 2 O0

2a 601A0201-3 1 kV Weldable feedthrough 18 3 O,

TOTAL 9 2 3 00

c~i....6I



January 12,

Physics (Lowe-AFOSR) 5-Z 30- .

itDC Vacuuwi Products Corp. 23342 Cabot BlV

, , Hayward, CA 94545-1651

4 ea LN-133 LN2-UHIV feedthrough on 1 1/3" flange 125 5 0 0 00

I ea Custom 6" F1ange w/7 mirniflanges as per drawing 9 1 0 00

1 ea Custoi 6" Flange w/6 ,iniflagges as per drawing U 1 5 O0/ 6 ft-LA, -

1 ea BRM-133 Rotary i~iocion feedthru on 1 1/3" flange 3 3 5 00

I ea CU JO0-6 6 way cube w/G" flanges 2 5 0 0 00

I ea VP-400 Zero Profile Viewport 3 3 5 00

2 ea F600000 6" Blank UIIV ,-lange 55 1 8 8 00

3 ea GK-400V Viton Caskets 16 1 2 8 00
5 p~g BA3-200 Bolt Sets 22 1 1 0 00

I I 14 A-I



January 12, 39

Physics (Lowe-AFOS<) 5-.2 2 50- 52V

MDC VacuumL Products Corp. 23842 Cabot 5Ivd.

, Hayward, CA 94.545-1651

1 Oa 600 x 275 6" to 2 S/4" adapter flange 1 0 0 00

1 ea 150X 2 3/4" flanged bzolows 1 1 0 00

1 ea KISO x 275 M1W40 to 2 3/4" adapter flange 6 5 0U/114- ,LL -

1 ea K150-C NW40 Claii.p 8 25

1 ea K150-C% N11W40 Centering Ring 9 00

ea 275 x 133 2 3/4" to 1 1/3" adapter Flange 5 5 00

ea 075 x 2 1 1/3" nipple 4 5 00

13 ea 7:133000 1 1/3" Coverplates 11.00 1 6 5 00

4 ea 6A-075 olt Sats 11 4 4 00

January 12, 29

Piysics (Lowe-AFOSR) -

MDC Vacuu Produ'cts Corp. 23842 Cabot Blvd.

Haywaird, CA 94545-1651

e ea GK-075V 1 I/3' Viton c,.'<uts 12 4 8 00

ea BA-150 Bolt Set 1 3 00 

ea GK-OOV Viton Gaskets 14 5 6 00/ -,A ,,

1 ea 5" UHV nipple 2 3 0 00



January 20, 39

Physics (Loue-AFOSR) 5-22350-520

Productioni Supply Co. Inc of ,.A 600 Woodlake Drive

Chesapeake, VA

1 ea 4'x8'x/81' Al Seet 1 6 4 35

1 ea 4'x8'xi" Al Sheet 3 2 2 00"

25 I I"xl"xl/8" A] angle 3 2 00

12 ft 1" diameter Al bar 4 8 25

TOTAL 5 6 6 60

GP4 V



Juariudry 27, 39

Paysics (Lowe-AFOSR) 5-22350-520

OMEGA Engineering, Inc. P.O. Box 4047

Stanford, CT 06907-0047

2 ea CN(3OUKC Temp.erature Controller 199.00 3 9 8 00

10 ea Llare-20-K1-12 Ty:;e K Ther;i:3c'guple 6.00 3 0 0

TOTAL 4 4 8 00

a ! ( i L/



HAMPTON UNIVERSITY
ORDER NO.

REQUISITION

TO: PURCHASING AGENT DATE Feb. 21 19 89

ORDER FOR Physics (Lowe-AFOSR) DEPT. ACCOUNT NO. 5-223Wn-9?0

ORDER TO BE FILLED BY Kimball Physics Inc. ADDRESS Kimball Hill Road

Page I of 2 Wilton, NH 03086-9742

REQUEST DESCRIPTION UNIT
QUANTITY UNIT PRICE AMOUNT APPROVALS:

1 pkg A1203-TU-C-500 17.00 1 71.00

2 pkg A1203-TU-C-250 17.00 1 7 .00

3 pkg A1203-TU-C-125 17.00 1 7 .00 Spe I i

2 pkg A1203-SP-C-200 17.00 1 7 .00

3 pkg A1203-SP-C-025 17.00 1 7 .00 . ..

3 pkg A1203-SP-C-050 17.00 7 .00
- --Pur~h.Lirg A.'

1 pkg 55-WR-1500/031 17.00 1 7 .00

6 pkg SS-PL-C7X7-B 17.00 1 7 .00

2 pkg SS-PL-C7X7-R1500 17.00 1 7 .00

2 pkg SS-CY-1500/3000 17.00 1 7 00

PRODUCTION C JOB NO. ORDERED BY-.'

INSTRUCTION STGC K Full Signature

Wilton, NH 03086-9742PAGE 2. OF 2.

REQUEST DESCR IP T l ION UNIT
Qr NTITY UNIT PRICE AOUNT APPROVAIIE

2 pkg SS-LR-C 17.00 II 1700

1 pkg SS-MS-O-80/250 1 7.00 1 .00

1 pkg SS-MN-0-80 17.00 1 7 00 S~cd rOoI ' Specil. or Di~lis_

1 pkg SS-CY-1500/1500 / ,

TOTAL __ , 51 0f .00



HAMPTON UNIVERSITY

ORDER NO

REQUISITION

TO: PURCHASING AGENT DATE March 9 89

ORDER FOR Physics (Lowe-AFOSR) DEPT. ACCOUNT NO. 5-22350-522

ORDER TO BE FILLED Priest Electronics, INC. ADDRESS 6431 Tidewater Drive
P. 0. Box 7225
Norfolk, VA 23509-0225

REQUEST DESCRIPTION UIC APPROVALS:

QUANTITY UNIT PRICE AMOUNTAPOVAS

1 ea SOLA 84-15-2110 solid power supply 87 817 .0o

1 ea Staco 1010 variable transformer 59 159 .00 ,'- /"--

4 ea BUD SFA-1833 surface shield panel " 3 8 .80 Special or Div...

10 ea GC 35-064 SPST toggle switch 1.50 1 5 .00 11,.4
1 ea 44-234 BNC crimping tool 19.25 1 9 .25 Budget Executive

TOTAL 2 1 9 .05
Purchasing Agent

Budget Control

Business Manager

PRODUCTION Q JOB NO. ORERED B .-- b

INSTRUCTION 0 STOCK 0 Full Signature



HAMPTON UNIVERSITY

ORDER NO.
REQUISITION

TO: PURCHASING AGENT DATE March 8 19 89

ORDER FOR Physics (Lowe-AFOSR) DEPT. ACCOUNT NO. 5-22350-522

ORDERTOBE FILLED BYSm all Parts INC. 6891 N .E. Third Ave._ORDER TO BE FILLED BY ___________________ ADDRESS _

PO Box 381966
Miami, FL 33238-1966

Page 1 of 3

REQUEST UNIT
Q UNITCDESCRIPTION PRICE AMOUNT APPROVALS.

QUANTITY UNIT __________

1 ea C-CX-16-C 16 mesh SS wire cloth 29.50 2 9 .50

1 pkg C-KNVKC-2 1/8" cable ties 25/pkg 7.93 7 .93

1 pkg C-ICWKC-4 11." cable ties 25/pkg 9.03 9 .03or Diviion

1 pkg C-MX-080-2-B 1'8x0-80 SS screws 10.00 1 0 .00 L..__

1 pkg C-MX-080-3-B 3/16x0-80 SS screws 10.00 1 0 .00 Budget E.ecje

1 pkg C-MX-080-4-B 1/4x0-80 SS screws 10.00 1 0 .00
' Purcha sing A - :t

1 pkg C-MX-080-6-B 3/8x0-80 SS screws 16.25 1 6 .25

1 pkg C-MX-080-8-B 12x0-80 SS screws 16.25 1 6 .25 Budget Co.tro

1 pkg C-MX-080-12-B 3/.IxO-80 SS screws 16.25 1 6 .25

3 ea C-TRX-080-21 2-1"xO- 80 thread rod 10.00 3 0 .00 bsa .. ,

PRODUCTION JOB NO. ORDERED BYu Signtu

INSTRUCTION STOCK EFull Signature



HAMPTON UNIVERSITY

ORDER NO.

REQUISITION

TO: PURCHASING AGENT DATE 19

ORDER FOR DEPT. ACCOUNT NO.

ORDER TO BE FILLED BY ADDRESS

Page 2 of 3

REQUEST DESCRIPTION PRICE OUNT APPROVALS:

QUANTITY UNIT

10 pkg C-WX-0 size 0 SS flat washers 100/pkg 3.50 3 5 .00

3 pkg C-HNX-080 0-80 SS nuts 100/pkg 7.35 2 2 .05

1 kit C-ORBK-500 0-ring assortment kit 41.87 4 1 .87-

1 ea C-RP-1 angled retaining ring pliers 13.86 3

2 ea C-I1MI-906 inspection mirror 4.07 8 .14 Boqet E.ecutiv,

2 ea C-MT-10 carbide scriler 4.80 191 .60 1qn,,_ _,,

1 ea C-RUX-1 24" ruler w/ 1/6-1 markings 10.34 1 0 .34

4 ea C-RUX-6 6" ruler w/1/32" markings 2.50 1 0 .00 b Conol

2 ca C-tIHM-20,1 wire prong holders 5.62 1 1 .24i

1 set C-TPS-28 transfer punch set-inch 59.33 51 .331 ..... "4-

PRODUCTION Q JOB NO. CRDERED BY -["(I'J-

INSTRUCTION El STOCK El Full Signature



.~~~ .. .....

HAMPTON UNIVERSITY

ORDER NO.

REQUISITION

TO: PURCHASING AGENT
DATE 19

ORDER FOR DEPT. ACCOUNT NO.

ORDER TO BE FILLED BY ADDRESS

Page 3 of 3

REQUEST DESCRIPTION PRICE AMOUNT APPROVLS:

QUANTITY UNIT 
PIAMNAROL

1 set C-CP-1 7/8"xl.5" containers 100/set 23.99 2 3 .99

10 ea C-RPT-12 24" x .75" plastic tubes 0.96 9 .60

rOTAL 4 1 o .23 Special or Divi.' ,

Budget Leecutlv-

Budqet Con rol

Buslnes* Manjaer

PRODUCTION 5 JOB 110. DERED BY Lv .
INSTRUCTION 0 STOCK Full Signature

Flignaur



HAMPTON UNIVERSITY

ORDER NO

REQUISITION

TO: PURCHASING AGENT March 20, 89
DATE 19

ORDER FOR Physics (Lowe-AFOSR) DEPT. ACCOUNT NO. 5- 2 2 3 5 0 -5 2 0

ELVAC Mid-Atlantic P.O. Box 81,16ORDER TO BE FILLED BY __________________ ADDRESS

Fredericksburg, VA 22404

REQUEST DESCRIPTION UNIT APPROVALS:

QUANTITY UNIT PRICE AOUNT

1 ea 600-275-150Z reducer flange 95 9 5 .00

ea 275-3/4 QD CF to quick disconnect 80 8 0 .00

ea FTNC-6-1502-CF LN cold trap 585 5 8 5 .00 Spec al or Divi.Lo,

TOTAL 7 6 0 .00 Budgt E...i

Purchasinq Aq-t

Budqet Control

Business MJaiijer

PRODUCTION JOB NO. / I,/ -
ORDERED BY -( Fll igu-reINSTRUCTION 0] STOCK [] Full Signature



HAMPTON UNIVERSITY
ORDER NO.

REQUISITION 
O N

TO: PURCHASING AGENT DATE 5/10 19 89

ORDER FOR Physics (Lowe-AFOSR) DEPT. ACCOUNT NO. 5-22350-520

ORDER TO BE FILLED BY Precision Sales Company ADDRESS 104 W. Joppa Road

Baltimore, MD 21204

REQUESTUN IT

REQUEST DESCRIPTION PRICE AMOUNT APPROVALS:
QUANTITY UNIT PRICE AMOUNT

1 ea model 125 power supply 2200 2 2 0 0 .00

1 ea model THP tweezer hand piece 410 4 1 0 .00 /

1 ea model PHP probe hand piece 375 3 7 5 .0_ speoil or

TOTAL 2 9 8 5 .00 dqet

Purchasing AWent

suBdot Controi

Business Mana r

PRODUCTION JOB NO. ' L /9 ,
ORDERED BY -.- L, -.

INSTRUCTION C STOCK '] Full Signature



HAMPTON UNIVERSITY

ORDER NO

REQUISITION

TO: PURCHASING AGENT DATE 5/16 19 89

ORDER FOR Physics (Lowe-AFOSR) DEPT. ACCOUNT NO. 5-22350-520

ORDER TO BE FILLED BY Klinger Scientific ADDRESS 999 Stewart Ave

Garden City, NY 11530

REQuEST UN IT

REQUESTDESCRIPTION PRICE AMOUNT APPROVALS:

QUANTITY UNIT PRICEAMOUNT

1 ea 354483 rotation stage 3035 3 0 3 5 .00

1 ea 385900 incremental encoder 395 3 9 5 .00
1 ea IE30014N motor controller 1950 1 9 5 0 .00 , V o

T O TA L 5 3 8 0 .00 Eur°h' s E giec'°

_________________________________________ - - -Purch.I n q n .

Budgqe Control

Business Md~anJr

PRODUCTION C JOB NO. ODR B 7 • "
ORDERED BYSOTFaINSTRUCTION [7STOCK i' Full Signature



HAMPTON UNIVERSITY

ORDER NO.

REQUISITION

TO: PURCHASING AGENT DATE June 5 19 89

ORDER FOR Physics (LOWE-AFOSR) DEPT. ACCOUNT NO.5 "2 235 0 "52 0

Bertan Associates, Inc. 121 New South Rd.ORDER TO BE FILLED BY __________________ ADDRESS

Hicksville, NY 11801

REQUEST DESCRIPTION UNIT APPROVALS:

QUANTITY UNIT PRICE AOUNT

1 ea High voltage cable for IB-30 400 4 0 0 .00

PIN-0221301-000 ' __

Special or Divis

TOTAL 1410 0 .00 (K' I],'
Budget Exec.tivo

Purchasing Aq..

Budget ControL

Buliness Manaqe.r

PRODUCTION E3 JOB 1b.. O L,, .,-.j

INSTRUCTION El STOG: El Full Signature

Purchasing Agent,

This cable is specially designed with a power supply we ordered from Bertan, Inc. Thus,
we request a sole source purchase.



HAMPTON UNIVERSITY
ORDER NO.

REQUISITION

TO: PURCHASING AGENT DATE June 5 19 89
Physics (LOWE-AFOSR)

ORDER FOR P DEPT. ACCOUNT NO. 5-22350-520

ORDER TO BE FILLED BY National Instruments ADDRESS _12109 Technology I3lvd.

Austin, TX 78727-6204

REQUESTUNITREQUEST DESCRIPTION PRICE OUNT APPROVALS:
QUANTITY UNIT

1 ea 776156-01 NB-GPIB board

for Macintosh II computer 495 4 915 .00

2 ea 763001-01 GPIB cable 75 1 5 0 .00 sp.ci. or Div!, Ii-

2 ea 763061-03 GPIB cable 105 2 1 0 .00 t.
BHdget txc.t!-,

TOTAL 8 5 5 .00
-'orchSilt Ar.-:.

d1dget Contr

Bu-InesS Mar.4. L

PRODUCTION El JOB NO. ORDERED BY 1 L'i/ (-"D

INSTRUCTION El STOCK E Full Signature

Purchasing Agent,
I request a sole source purchai.u t lhse items. We have previously bought from

this company and the requested itcnis are compatable with the existing equipment.



COPY
HAMPTON UNIVERSITY

REQUISITION OR I.R NO.

TO: I1"RCIIASING AGENT I),IE Nov 14, 1989

ORDEiRFOR Physics (Lowe-NASA) D)F.IT''. ACCOUNT O. 5-22050-520

ORDIR FIL.t.ED 1y CTI-Cryogenics .\DDRI.SS 266 Second ve

Attn: Order Processing Waltham, MAN1 ,5 f'

R1I' r "( ____-" I)ISCRI'tION UNIT AMOU N1' API)ROVALS:

,I ,. frY u.rr PRICE-

1 system CT-100 cryopump w/6" OD flange 9900.00 $9,900.00 - ---.. ,

Model 8001 compressor controller SPECIAL OR DIVISION

Model 8300 water cooled compressor -

istallation kit __

temperature monitor IUDG;II'I I [ \ F

PURCHASING A(;lkNT

BUSINESS M ,GI {R

IU1"X '71 CONTIR( l.

TOTAL $9,900.00

ItR()DIr'cON I_1 JOB NO. / .. /

I\.,SIIt.,ON 1_I STOCK _, OR)ER,,- , (IN RI -..D 1 Y -, <

Full Signature


